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the clean FM Signal 

Generator 

■ Non-Microphonic ■ Wide Range: 

■ No Range Change 4-1000 MHz 

Drift ■ stability: Better than 

■ Fully Solid State 15 PPM/15 minutes 

F.M. Signal Generator TF 2006 is another “first” in the 
field of wide-range solid-state signal generators. 
Based on separate high Q resonant-line transistor 
oscillators, this instrument provides wide deviation 
f.m. on highly stable carriers up to 1 GHz. Rigid 
mechanical construction ensures that the precision 
oscillators have very low drift and microphony. Auto¬ 
matic levelling maintains constant r.f. output over the 
entire carrier frequency range, which extends down to 
4 MHz, and accurate step attenuators offer a dynamic 
range of 120 db. Electrical fine tuning and f.m. may be 
simultaneously applied by the drive circuitry. As a 
result of their electrical relationship within the instru¬ 
ment f.m. as well as the fine tuning may be adjusted to 
a higher accuracy against the comprehensive crystal 
calibrator. This oven-controlled calibrator indicates 
carrier frequencies by meter nulls at 10, 1 or 0.1 MHz 
intervals and therefore provides almost 10,000 check 
points of the carrier frequency. 
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you* company &ad an in-plant tAoco ? 

Now is the time to contact your nearest L&M office. 
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It says here in fine print that we 
at L & M are all refreshed and an¬ 
xious and raring to go so that we 
may serve our customers all the 
better this fall. Why? We have all 
returned from vacation and we have 
no thoughts in our heads other than 
work - it says here! 

Len Blakely deviated from his 
usual vacation in the Maine woods. 
Instead of spending two weeks, he 
spent three. Bill Drobile and his 
family went to California on a com¬ 
bination vacation and business trip. 
His trip coincided with the WESCON 
Show and he swears that he had ac¬ 
tually visited the show. For his vaca¬ 
tion, "Ruby" Rubenstein spent a 
week at the Jersey Shore basking in 
the sun with his lovely wife and two 
children. Marty Silver also had a 
variation on this year's vacation. In¬ 
stead of being fog bound on the 
coast of Massachusetts, he was fog 
bound in Nantucket. Darlene Farrell 
of our New Jersey office spent her 


vacation at home practicing to be an 
auto mechanic. If you need any 
work done, call L & M and ask for 
Darlene. Olga Giannelli of our New 
Jersey office vacationed at the Jer¬ 
sey Shore and we understand even 
went surfing. Jo Algera of our New 
Jersey office visited the Thousand 
Islands with her family. The trip was 
beautiful and Jo would like to repeat 
it again next year. Irene Singlar of 
our Andalusia office spent two weeks 
on the Jersey Shore with her family. 
We here at L & M hope that our 
readers enjoyed their vacations as 
much as we did - better luck next 
year Darlene. 

We are happy to announce that 
Carl McCallus has been appointed 
Sales Manager for the Assembly and 
Automation Systems of Hughes Air¬ 
craft Co., Industrial Systems Di¬ 
vision. We have all met Carl at 
L & M and have enjoyed visiting 
customers with him and discussing 
the Hughes Wire Laying Systems. 



CARL C. McCALLUS 


Micom, Inc. has added Dan Con¬ 
nolly to their staff as the Eastern 
Field Engineer. Dan has a long ex¬ 
perience with Recording and Mag¬ 
netic Tape Systems and will be in¬ 
valuable to us and our customers 
with his technical support and cus¬ 
tomer service. 

Bob Kennedy, Sales Manager, for 
the James G. Biddle Company an¬ 
nounced the joining to their staff of 
John L. Hayes. Jack was Manager of 
Sales and Service for Leeds & North- 
rup in Eastern Canada. At present 
Jack will be spending full time on 
the Precision Line of test equipment 
and then subsequently will devote 
efforts to the West German line of 
Hartmann & Braum. 



It is that point in time again 
when we must take leave of vaca¬ 
tions and return to scheduling in- 
plant shows, demonstrations and 
technical sessions. By this we do not 
infer that nothing exciting has hap¬ 
pened this summer. As a matter of 
fact, we even had a show on July 
3rd at Grumman Aircraft Engineer¬ 
ing Corp. one day before the long 
weekend. Our spring and summer 
schedule has been heavy. 

We had a show in ITT, Nutley, 
New Jersey. This show was con¬ 
ducted the end of May and included 


in the Hi-Wire column are a num¬ 
ber of pictures taken during this 
show. We must give credit to Charlie 
Thomas and Sam Silverman of the 
Instrument Department for their 
very kind co-operation in helping us 
to organize a very successful show. 

Late in June, L & M and its Prin¬ 
cipals gave an equipment in-plant 
demonstration at Queensborough 
Community College in Bayside, 
Queens. Attending this show were 
some twenty-five teachers and pro¬ 
fessors from the greater New York 
area. A good majority of the equip- 


Brian Whitlock oj Quan-Tech Labs, demon- 
strating the Model 318 Impulse and Distribu¬ 
tion Analyzer to Charlie Thomas oj ITT. 


ment displayed was very highly ac¬ 
cepted for use in the educational 
field. Our sincere thanks to Gabe 
Kousouru for his hospitality. 

With no grass growing under our 
feet, one day before the big July 
4th weekend we hooked our station 
wagons in series and headed our 
show to Plant 38 at the Grumman 
Aircraft Engineering Complex. We 
were very fortunate to have John 
Watson from U.K. answer questions 
(Continued on page 7) 
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with the NEW 
SOLARTRON *T 

DIGITAL 
TRANSFER 

FUNCTION ANALYZER 


■ Components 


■ Process Controls 


■ Vibration 


■ Impedance 


■ Automobile Suspension Design 


■ Autopilot Design and Test 


■ Radar Scanner Control 


■ Fuel Flow in Engines & Turbines 


■ Control Surfaces in Aircraft 


TH£OK£r/cAuy speaking-... 
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These are only a few of many thousands of applications where 
dynamic analysis directly demonstrates behavior in quantitative 
terms. The Solartron Transfer Function Analyzer contains a digital 
oscillator and digital correlator covering the frequency range of 
0.00001 Hz to 480 Hz. It provides direct reading outputs of 
amplitude and phase in Cartesian, Polar and Log Polar coordinates. 
The correlation process by which the output signal from the system 
under test is resolved, gives a high degree of noise and harmonic 
rejection. Resolution and accuracy are high, typically ±0.5% of 
reading, ±0.1% full scale on amplitude and ±10 minutes of arc 
at full scale phase. 


AVAILABLE UPON REQUEST 

APPLICATION/SPECIFICATION DATA . . . in¬ 
cludes principles of operation, design features, 
specifications, accessories, method of operation 
and detailed applications from process control 
to material analysis. 


pftAcT/cALLy SpEAk/N0-._ 

measure dynamic performance of... 

■ Control Systems 


ACCESSORIES 

Modulator/Demodu.lator ... for carrier frequency from 50 Hz to 10 
KHz with a sensitivity of 10 /*v. 

Mechanical Reference Synchronizer . . . provides automatic fre¬ 
quency and phase locking to external periodic signals, operates 
with pneumatic, mechanical or hydraulic systems and offers har¬ 
monic analysis capability. 
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BAIRD-ATOMIC 


FOR FAST, 
AUTOMATIC 
TRANSISTOR 
TESTS!! 


SCIENTISTS: Investigate career opportu¬ 
nities with Baird-Atomic — an equal oppor¬ 
tunity employer. 


ELECTRONIC PRODUCTS ANO COMPONENTS DIVISION 


33 UNIVERSITY ROAD. CAMBRIDGE. MASSACHUSETTS 02138, Telephone: 617 864 7420 

OFFICES ATLANTA BOSTON CHICAGO OAUAS DETROIT LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH SAN FRANCISCO WASHINGTON. DC 
EUROPE BAIRD ATOMIC (EUROPE) N V. 2* 27 VEENKADE. THE HAGUE. HOLLAND 


THE MODEL PB-1 PERFORMS UP 


TO 10 TESTS IN ANY SEQUENCE 
IN LESS THAN 1 SECOND 11 


For incoming inspection ... in the 
lab . . . in production . . . Baird* 
Atomic’s new Model PB-1 Automatic 
Transistor Test Set measures DC 
parameters of NPN and PNP transis¬ 
tors on a go/no-go basis at bias 
levels up to 250 volts, 300 ma! 


Most important, the Model PB-1 can 
perform up to 10 tests in any se¬ 
quence in less than 1 second! Pulse 
drive techniques permit direct meas¬ 
urement of transistor DC parameters 
at far greater power levels than tran¬ 
sistors could survive employing ordi¬ 
nary measurements! 


MODEL PB-1/SPECIFICATIONS 

• ACCURACY: ±2% OF READING AS¬ 
SUMING TEST CARD CALCULATIONS 
FOR RESISTANCE VALUES ARE WITHIN 
0 . 2 % 

• TEST PULSE: 300 /iSEC WIDE WITH A 
1% DUTY CYCLE 

• DC PARAMETERS: NPN-PNP TRANSIS¬ 
TOR MEASUREMENTS: ALL TYPES OF 
DIODES (WITHIN VOLTAGE AND CUR¬ 
RENT LIMITATIONS) 

• POWER: 115 VAC, 50/60 CPS, 2 AMPS. 

• SIZE: 8 y 2 " H x 19" W x 16" D 


Descriptive literature is immediately 
available — we cordially invite your 
inquiries. 


MODEL PB-1 

AUTOMATIC TRANSISTOR 
TEST SET 


Further, many types of diodes and 
SCR’s can also be tested on the 
Model PB-1. Vf, Ir, and V z are eval¬ 
uated on a go/no-go basis with the 
same techniques as those used for 
transistors! 
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HUGHES SEMI-AUTOMATIC 
SOLDER SYSTEM 

A new reflow soldering system for 
"all-lead" soldering of integrated 
circuit packages has been introduced 
by Hughes Aircraft' Company. 

The new system, Model HPS-120, 
utilizes the unique loading "nests" 
feature of the Hughes VTA-67 sol¬ 
dering head for positioning the 1C 
package under the heater bars. It 
also features many of the capabilities 
of the H PS-200 fully-automatic 
place and solder system, with the 
exception of automatic feed and ac¬ 
tuation. 



The HPS-120 has an X-Y posi¬ 
tioning table with stylus and detent 
positioning and a 12" x 12" travel. 
Twelve-inch throat depth accommo¬ 
dates large boards, and the heater 
bars, which are adjustable to 1-%", 
are independently suspended to ad¬ 
just to uneven printed circuits. 

After being positioned by the 
loading "nest", the device being 
soldered is held in place by a vac¬ 
uum pickup. A special feature is a 
desolder cycle for removal of de¬ 
fective or misplaced devices from 
the PC board. 

A special microscope mounting 
bracket allows the operator to view 
the 1C during the reflow as well as 
after reflow for inspection. 

The complete system includes, in 
addition to the soldering head as¬ 
sembly and the X-Y positioning ap¬ 
paratus, the Hughes MCW-550 con¬ 
stant voltage power supply, a stereo¬ 
zoom binocular microscope, plus 
mounting and other accessories. 
Basic price of the system is $5,275. 



To save you some time, The Metal Stickers at 
Hughes have developed a fully mechanized reflow 
solder station that eliminates fumbling with I.C. 
packages. 

The HPS-200 picks them up. 

Places them on your board. 

And solders them. All in eight seconds. Or less! 

Flat packs are magazine fed. But gently, so the 
leads aren’t mangled. Like they often are by 
fingers. 

It gives you assembly-time savings to go with 
the packaging density and other advantages 
afforded by flat packs. Or if you prefer the lower 
cost of DIP’s, let The Metal Stickers show you how 
to save the cost of board drilling and inserting. 

The pickup head incorporates a vacuum chuck 
for holding the pack and heater bars for reflow 
soldering all the leads simultaneously. The 
HPS-200 system will accommodate flat packs, 
dual-in-line packages and hybrids up to 1" square. 
The standard X-Y table travels a full 12" x 12". 

Take a minute to write to The Metal Stickers. 
They’ll give it back to you a hundred times. Write 
to 2020 Oceanside Blvd., Oceanside, Calif. 92054. 



j HUGHES : 

I—-—-—--I 

HUGHES AIRCRAFT COMPANY 

HUGHES WELDERS 
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ordinary water provide a 6000 0 flame 



that will weld,solder,anneal f cut,anddrill? 


This is the Henes Oxy- 
Hydrogen Flame Generator, 
an invaluable instru¬ 
ment for the labora¬ 
tory—a profitable 
tool in production. 

consider 

thpqp 

applications 

• WELD resistance wire to copper • BRAZE contacts to relay 
blades • FUSE tungsten to nickel • SOLDER relay cans 
to headers • STRIP wires of teflon, nylon or enamel insula¬ 
tion • ANNEAL spring wires and blades • DRILL holes in 
quartz, ceramic, tungsten • WELD chromel and alumel wires 

• SOLDER broken welds in electronic modules • FUSE glass 
and quartz parts • SOLDER coaxial connectors 

Or perform any other operation where high heat in a concentrated 
area is required. Flame size is adjustable from pin-point to 
pencil size. 

Five models available from $250.00 to $725.00 



^ The Henes Oxy-hydrogen Flame Generator actu¬ 
ally uses distilled water as fuel, disassociating it 
to hydrogen and oxygen in ideal proportions for 
combustion . 


Interesting? Then write for detailed 
brochure. The Oxy-hydrogen Flame 
Generator may be just the right tool 
for your application. 




HENES MHNUFACTURIN8 CO. 

4301 East Madison Street, Phoenix, Arizona 85034 
Tel: (602) 275*4126 



The following instruments are being 
offered for sale with standard new 
equipment warranties. Equipment may 
be slightly used or may have been su¬ 
perseded by a later model. Complete 
data will be furnished upon request. 

• HUGHES AIRCRAFT COMPANY 

Model HRW-102 100 w/s Power 
Supply, solid state with dual pulse 
selection. New with blemished ca¬ 
binets. 5 only. Original Price $750. 
Sale Price $575. 

• HUGHES AIRCRAFT COMPANY 

Model VTW-29C 40 w/s Power 
Supply, S/N 471. New with blem¬ 
ished cabinet. 1 only. Original Price 
$465. Sale Price $400. 

• HUGHES AIRCRAFT COMPANY 
VTA-49 Pressure Gage, 25 # max¬ 
imum, Blemished. 1 only. Original 
Price $150. Sale Price $25. 

• HUGHES AIRCRAFT COMPANY 
Model VTA-50 Pressure Gage, 50# 
maximum. New-carries no warranty. 
8 only. Original Price $150. Sale 
Price $25. 

• HUGHES AIRCRAFT COMPANY 

Model VTA-51 Pressure Gage, 
100# maximum. New-carries no 
warranty. 19 Only. Original Price 
$150. Sale Price $25. 

• BAIRD-ATOMIC, INC. 

Model KP-3 "h" Parameter Test Set. 
Demonstrator, 1 only. Like new. 
Original Price $1095. Sale Price 
$995. 

• HUGHES AIRCRAFT COMPANY 

Model VTW-31 B-MS 200 w/s Power 
Supply with SCR. 5 only. Original 
Price $895. Sale Price $650. 

• MARCONI INSTRUMENTS 
Model 1041C VTVM, 20 Hz to 
1500 MHz. Demonstrators, 2 only. 
Original Price $395. Sale Price $185. 

• MARCONI INSTRUMENTS 
Model 2331 Distortion Factor Meter, 
20 Hz to 20 HKz. Demonstrators, 2 
only. Original Price $795. Sale Price 
$495. 

• MARCONI INSTRUMENTS 

Model 2330 Wave Analyzer, 20Hz 
to 50KHz. Demonstrators, ,2 only. 
Original Price $1895. Sale Price 

$650. 

• HUGHES AIRCRAFT COMPANY 

VTW-31 B 200 w/s Power Supply. 
5 demonstrators. Original Price 
$775. Sale Price $650. 
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HI-WIRE (Corn'd from page 2) 



William Ing oj ITT and L. Presutto oj Mar¬ 
coni Instruments discussing the Marconi Model 
2702 Inductance Analyzer. 



Jim Kingsberg of James G. Biddle demon¬ 
strating the Mentor to John Hendrickson of 
ITT. 



Mart) Silver of L & M, N. ]., discussing the 
"Megger” with Herb Baasch of ITT. 


about the Marconi-Solaiiron Trans¬ 
fer Function Analyzer. The show was 
well accepted by the Grumman engi¬ 
neers and their interests and ques¬ 
tions were varied. We would again 
like to take this opportunity to 
thank Arthur Friedman of Plant 4 
for his aid and cooperation in help¬ 
ing us set-up this show. 



Ray G. Mummert of Sylvania and Bill Drobile 
of L & M, Andulusia performing welds on 
the Hughes Microcircuit Welder. 


(Continued on pagel3) 
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A major break-through in 75 ohm patch jacks, 
plugs and accessories. 

The new line is designated with a “U” in front of the components 
listed in the current T7 Catalog. Each part will be compatible for use 
with the Western Electric version with a .090 pin or the RCA version 
with a .070 pin. 

The custom 75 ohm “U” series eliminates the troublesome discon¬ 
tinuities that exist when using 50 ohm connectors in 75 ohm systems. 
Measurements indicate return losses on the order of 35 db (about 
1.05:1 VSWR), at *60 MHz, impedance 75 ohm ± 2 ohms using 75 
ohm cable such as RG59/A, Belden 8281, or 8279 Western Electric 
724/728. 

Standard and miniaturized patching systems are available in the new 
line, part of which is illustrated in the T7 Catalog (pages 18 and 19). 
Also included in the line are modified “BNC” and “TNC” connectors 
that are 75 ohms impedance as measured in time domain reflectometer 
tests. 

In order to prevent mismating, a standard 50 ohm BNC with the 
75 ohm BNC, the smaller diameter male pin is installed in the re¬ 
ceptacle as opposed to the plug. 

As a leader in the field of patching and switching equipment, we 
at Trompeter Electronics are convinced that these latest developments 
provide one of the answers to the “sticky” problem of maintaining 
an impedance match thru the cable and connectors, thereby providing 
reasonable VSWR and return loss characteristics. 


A NEW 75 OHM PATCHING SYSTEM 
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NEW FROM BIDDLE 
A MULTIPDRPOSE MENTOR 

Performs the Work of Three Instruments in One 

O For Limit Testing 0 For Comparison and Adjustment 0 For Precision Measurement 
of A-C or D-C Voltage. Resistance, or Ratio 


This new multipurpose instrument gives you 
the stability and accuracy of our regular 
Mentor Instruments, plus the unique ability to 
perform setting-up and calibrating functions 
at maximum speeds with ease. 

Its three-in-one facility gives you the follow¬ 
ing advantages: Use it as a limit tester with 
“Low”—“Go”—“High” display. Use it as a 
semi or fully automatic system to guide the 
adjustment of input parameters to preset tar¬ 
get values or limits with "Go” display. Or, use 
it as an error-free, logic-assisted, five-digit 
multimeter. 


AVAILABLE IN FOUR MODELS 

#804 for D-C voltage tests 

#805 for D-C volts and millivolts/ohms/ratio 

#904 for A-C/D-C volts 

#905 for A-C/D-C volts and millivolts/ohms 

/ratio 

These instruments have a basic accuracy 
for D-C voltages of 0.002% (20ppm) of read¬ 
ing (ASA Reference conditions); state of art 
accuracies in other parameters. 

For prompt, personal attention, we suggest 
you contact Mr. W. J. Kingsberg at James G. 
Biddle Co. for the most up-to-date information 
and the name of the nearest qualified repre¬ 
sentative who can serve you. 
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ELECTRONIC MEASUREMENTS 
USING STATISTICAL TECHNIQUES 

Many physical phenomena produce nonperiodic , random signals that must be analyzed 
y by a statistical study of their average characteristics. Examples include thermal 

^ *■’ and shot noise , static interference , irregular mechanical stresses , or vibration. 

Techniques used are probability density , distribution correlation , spectral analysis. 


I N many branches of applied science and engineering, 
there occur problems involving the measurement of 
physical quantities whose solution depends upon the 
proper interpretation of the relative amplitude, phase, and 
frequency characteristics of complex waveforms. Harmonic 
functions, for example, produce data which may be sepa¬ 
rated into simple periodic waveshapes in order to determine 
the various frequency components and their energy dis¬ 
tribution. Such quantities are said to be “deterministic” 
since their instantaneous values can easily be predicted as 
a function of time. 

In practice, however, many physical phenomena produce 
non-periodic or random information, which can best be de¬ 
fined in statistical terms. These quantities are described as 
“probabilistic” since their instantaneous amplitudes cannot 
be predicted with complete certainty at any future* 1 period 
of time. Instead, they must be analyzed by making a statis¬ 
tical study of their average characteristics over a specific 
time interval. 

Typical examples of measurable quantities which pro¬ 
duce random data are temperature fluctuations in an indus¬ 
trial control process, noise and vibration from high-power 
jet and rocket engines, buffeting forces on an aircraft 
at gust wind velocities, acoustic pressures generated by 
turbulent air, motion of a structure caused by seismic 
excitation, stresses of a stabilized ship exposed to rough 
ocean waves, static interference in communications systems 
due to atmospheric disturbances, shot noise in a vacuum 
tube, and thermal noise in a resistor. 

Characteristics of Random Waveforms 

To demonstrate the nature of a random process, the 
voltage-time history of a number of random-noise genera¬ 
tors of identical design and construction is plotted on a 
chart recorder (Fig. 1). For convenience, the mean value 
of each waveform is arbitrarily chosen to be zero. By op¬ 
erating all generators simultaneously the collection, or en¬ 
semble, of sample records is observed to fluctuate erratical¬ 
ly, each waveform representing only one of many possible 
occurrences. Clearly each observation of the instantaneous 
magnitudes is a unique phenomenon, since the waveshapes 
never exactly recur in a finite time period. Any attempt to 
make a precise, detailed analysis of the fluctuations by ob¬ 
serving previous values would be meaningless. 

Theoretically a thoroughly accurate implementation of 
the random process would involve an infinite number of 
sample records over an infinite time period. In practice, 
however, only a finite number of noise generators need be 
considered, since the long-term average characteristics of 
the amplitude values remain unchanged by any additional 
noise sources. By applying statistical concepts to the mea¬ 
surement of these random signals, it is possible to quanti¬ 
tatively describe them by computing the integrated values 
of the waveforms over a predetermined interval of time. 
Some of the apparent statistical variations can then be de¬ 
termined and a reasonably accurate estimate of the future 
values easily obtained. 

If the statistical properties of an ensemble (of sufficient 


length) do not vary with time, the ensemble is said to be 
stationary. This implies that the mean value, the ampli¬ 
tude distribution about the mean value, the number of 
peaks per unit time, and the predominant frequencies, if 
any, of the collection of sample records is the same. In this 
article, reference will be made only to those stationary ran¬ 
dom phenomena with ergoclic properties, i.e., where the 
time average of a single sample record is equal to the corre¬ 
sponding ensemble average value, thus leading to the same 
statistical results. Fortunately, most statistical phenomena 
are generally ergodic so that such random data can be 
properly measured from a single sample record. 

In the electronic measurement of random information, 
there are three domains in which the statistical parameters 
may be processed: amplitude domain (probability density 
and distribution), time domain (correlation), and frequen¬ 
cy domain (spectral analysis). Any of these can be im¬ 
plemented through analog or digital techniques. 

Amplitude Domain Measurement 

An important means of characterizing random data in 
the amplitude domain is the probability density function 
(PDF), which describes the probability that the waveform 


V0LTA8E 

AMPLITUDE 



Fig. 2. A graphic determination of probability density function. 


Reprinted with permission of Electronics World by Quan-Tech Laboratories, Inc. 


June, 1968 



























Fig. 3. Amplitude distribution anolyzor moasuros th* prob¬ 
ability density and cumulatve probability disiribution 



Fig. 4. A normal probability density function curve. 



Fig. 5. Evaluation of cumulative probability distribution. 



Fig. 6. Cumulative probability distribution function curve. 

amplitude will assume a value within some specified range 
of values at any interval of time. 

Initially, the quantity to be analyzed is picked up by a 
suitable transducer which converts the original signal into 
electrical form. The computation of the PDF is most con¬ 
veniently accomplished by recording a sample of the signal 
on a magnetic tape loop. During the playback mode the 
signal is continuously compared with a reference level, or 
“window”, discriminator which “slices” the sample record 
into a very narrow amplitude range (Fig. 2), thus allowing 
only that portion of the signal to pass through the system. 
The signal waveform is then integrated over the time the 
signal spends within the amplitude window. At the end ot 
each tape revolution, the integrated signal is plotted and 
the window voltage is moved one incremental step before 
the next integration cycle begins. This process continues 


until the scanning band sweeps the entire amplitude range 
of the input signal, producing a graphic representation of 
the amplitude distribution curve. 

A functional block diagram of a typical amplitude dis¬ 
tribution analyzer is shown in Fig. 3. In the PDF mode of 
operation, the input signal is mixed with a variable d.c. po¬ 
tential. This provides a bias voltage which allows different 
levels of the waveform to be sampled by the window dis¬ 
criminator, and simultaneously shifts the X-axis of the 
graphic recorder. Each time the instantaneous value of the 
signal falls within the limits of the window, the and gate 
opens and passes 1-MHz clock pulses to the averaging cir¬ 
cuit. By this means, a measure of the total number of 
pulses passed by the window circuit is obtained, expressed 
as a percentage of the total number of pulses generated. 

The time average may be obtained either by a true inte¬ 
grator (consisting of an operational amplifier with feedback 
capacitor), or by a low-pass KC filter which continuously 
smoothes the amplitude fluctuations. In general, true aver¬ 
aging is employed when the scanning process is accom¬ 
plished in discrete steps (stepped scan), and RC averaging 
employed when a continuous scan sweeps the window. Fin¬ 
ally, the required division of the average sampling time by 
the window width (fixed amplitude window voltage) yields 
the probability density function. Applying this parameter to 
the Y-axis of the level recorder produces a plot of PDF 
vs voltage amplitude. 

Fig. 4 shows a normal, or “Gaussian”, PDF curve which 
is frequently encountered in random data measurement. 
Here the higher portions of the symmetrical curve corre¬ 
spond to the region where most of the input signal values 
occur, while the lower sections indicate values which rarely 
occur. The area of the curve is based on a scale of unity 
(or 100%), so that any given area under the curve may be 
expressed in terms of a percentage of all values represented 
by the entire curve. Thus, for example, the probability 
that the instantaneous amplitude values of the input lie 
within a range bounded by zero and -j-3 volts, is 50%. 

An alternate method of evaluating the amplitude dis¬ 
tribution of a random waveform is a measure of the “cu¬ 
mulative probability distribution” (CPD), which contains 
the same information as the density function but presents 
it in a different form. The value of the CPD function is 
defined as the probability that the input signal is equal to, 
or below, a given amplitude. 

In this mode of operation, one of the two thresholds of 
the window discriminator shown in Fig. 3 is eliminated, 
thus extending the amplitude slice to include all of the 
magnitudes that are less than, or equal to, the remaining 
threshold. Initially, the reference level is set below the 
maximum negative value of the sample record to be ex¬ 
amined. As the threshold voltage sweeps upward from 
negative to positive values (Fig. 5), an increasing portion 
of the input signal will lie below the reference level. By com¬ 
paring the proportion of time that the signal falls below the 
threshold to the total sampling time, a plot of the CPD- 
function vs voltage amplitude is automatically produced 
(Fig. 6). At the completion of the scanning process, the 
entire signal waveform lies below the reference level and 
the integrated output is considered to be 100%. 

The principal applications for amplitude distribution mea¬ 
surements include the determination of threshold levels in 
mechanical stress analysis, detection of non-linear structural 
characteristics, surface and thickness instrumentation, and 
testing for normality of random data. 

The Domain Measurement 

One of the most powerful techniques used to describe 
the properties of random fluctuations in the time domain 
is the correlation function. The correlation concept detei- 
mines the extent to which a future value of a random quan¬ 
tity will be the same as preset value of that quantity. By 
establishing a measure of similarity between two wave- 






















































forms, or by determining the influence of one signal upon 
another, a quantitative analysis of the degree of random¬ 
ness may be obtained. 

An important parameter employed in the computation of 
random data is the “autocorrelation function” (ACF). This 
quantity refers to the dependency of a random signal upon 
a time-shifted version of itself, and provides a convenient 
means of determining the presence of a periodic signal ob¬ 
scured in a background of random noise. To implement 
this process, it is necessary to delay the random signal by a 
variable time displacement, multiply the signal value at any 
instant by the value preceding the delay time, and finally 
average the instantaneous product value over the total time 
of the sample record. 

Fig. 7 shows a typical ACF analyzer which operates in 
conjunction with a special-purpose instrumentation tape 
recorder. In this arrangement, a time sample of the sig¬ 
nal to be analyzed is recorded on a magnetic tape loop, and 
fed to a time-delay generator to provide the necessary lag 
time. The variable time displacement is obtained by means 
of a movable playback head which automatically ad¬ 
vances one small step for each revolution of the tape loop. 
Both the input and the output of the delay generator are 



Fig. 7. Correlation 
analyzer is used to 
measure autocorrela¬ 
tion and the cross¬ 
correlation functions 
as described in text. 
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Fig. 8. Autocorrelation function of wide-band random noise. 
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Fig. 9. Time-shifting of the sample record during autocor¬ 
relation scanning process to assess degree of similarity. 


then multiplied and time-averaged so that at the end of 
each integration cycle, the output appears as a series of 
discrete points on the curve. In some instruments, correla¬ 
tion values are measured while the delay time is continuously 
varied through the time aisplacement of interest, so that a 
continuous output curve is obtained. The sample record is 
recirculated until the information at each time delay is com¬ 
pletely scanned and a graph of ACF vs time displacement is 
plotted on the X-Y recorder. 

Fig. 8 shows an ACF plot, called an “autocorrelogram”, 
which is typical of wide-band random noise. Assuming that 
the curve is plotted on positive and negative delay values, 
the graph is observed to be a sharply peaked symmetrical 
pulse which reaches a maximum value at zero time delay. 
The pulse then diminished to very low values until the 
correlation function reaches zero at large time delays. 

In order to interpret the form of the ACF curve, the 
relationship among the time-displaced versions of the input 
waveform is given in Fig. 9. At zero delay time, the ran¬ 
dom fluctuations applied to each input of the multiplier 
are in-phase. Since each positive and negative ordinate in 
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Fig. 10. (A) Voltag*-tim« plot of sino wavo immtrud in noiso. 
(•) Resulting autocorrelogram extracts the periodic component. 


(A) is identical to its counterpart in (B), the product 
of both values contributes a positive term to the sum. As 
the delay time increases during the scanning process, the 
waveform becomes less and less related to itself in (C), 
until the point is reached in (D) where the similarity is 
completely destroyed. Now that each positive product val¬ 
ue is offset by another negative product, the sums rapidly 
decrease and the ACF reading falls effectively to zero. 

If a sine wave were fed to the ACF analyzer, the auto¬ 
correlogram would also be sinusoidal, having the same 
frequency and harmonic content as the input signal but 
dropping all phase information. It is reasonable to expect, 
therefore, that an ACF measurement of a wide-band noise 
record containing a hidden sine-wave component (Fig. 10A) 
would have some of the characteristics of both the random 
noise and the periodic signal. The resulting autocorrelogram 
in Fig. 10B indicates the peaked curve at zero delay; with 
the sinusoidal component persisting over all time displace¬ 
ments. Clearly the correlation technique makes it possible 
to detect and recover periodic information by greatly im¬ 
proving the signal-to-noise ratio (as much as 40 dB) of an 
incoming signal. 

Now that the frequency of the periodic signal to be ex¬ 
tracted from the random noise is known, a more powerful 
technique, called the “cross-correlation function” (CCF), 
may be applied. This is accomplished by switching the 
















































Fig. 1 1. (A) Tim* plot of sawtooth wav* in noise. (B) Tim* function of r*f*r*nc* puls**. (C) Cross-correlogram. 



ACF analyzer, shown in Fig. 7, to the CCF mode of op¬ 
eration. In this arrangement, the random signal fed to the 
direct input of multiplier #1 is independent of an external 
periodic waveform applied to the time-delay generator. 
Since the delayed input to the instrument is now a pure sine 
wave of the same frequency as the hidden periodic signal, 
the CCF analyzer produces a still greater improvement in 
signal-to-noise ratio and, in the ideal case, reduces the 
noise components of the signal to zero. An important ad¬ 
vantage of this method over autocorrelation is that phase 
information is preserved, so that the resultant cross-corre- 
logram is a proportional reproduction of the original time 
function. 

Another method of detecting a signal masked by extrane¬ 
ous noise is indicated in Fig. 11. This technique consists of 
cross-correlating the obscured signal (Fig. 11A) with a 
series of narrow pulses (Fig. 11B) which have the same 
fundamental frequency as the obscured signal. The resul¬ 
tant CCF curve (Fig. 11C) reveals the hidden signal to be 
a triangular wave. 

The cross-correlation technique may be employed to es¬ 
tablish a possible “cause and effect” relationship between a 
disturbing sound source and a reverberant condition. In 
acoustic vibration problems, for example, cross-correlation 
is useful in determining the transmission paths and propa¬ 
gation velocities of a random vibration source. By plac¬ 
ing one microphone close to the source of the disturbance 
and moving another microphone to different locations in 
sequence, a CCF computation is performanced for each 
point. If multiple sound paths exist the cross-correlogram 
will contain one peak for each sound path, while unrelated 
disturbances will rapidly correlate to zero. The delay value 
at each peak corresponds to the transmit time of the trans¬ 
mission path, and the ordinate of each peak indicates the 
relative contribution of each sound source. 

Frequency Domain Measurement 

Since random waveforms are characterized by the rela¬ 
tive distribution of their frequency content, the analysis of 
non-periodic signals may be obtained in terms of the “pow¬ 
er spectral density” (PSD) function. This parameter de¬ 
scribes the harmonic composition of random data in terms 
of the mean square, or average power distribution over the 
frequency spectrum. To make an analysis, it is necessary to 
filter the input signal and average the squared instantaneous 
value over the total sampling time. 

In the PSD analyzer shown in Fig. 12, the data stored on 
a magnetic tape loop is heterodyned in the modulator by 
the output of a swept local oscillator. The modulator output 
is then fed to a highly sensitive narrow bandpass filter (with 
a fixed center frequency), which extracts that portion of 
the signal whose frequency range lies within its passband. 
The frequency components are detected by the squaring 
circuit and averaged by an RC filter whose time constant 
is set equal to the sample record length. Where a true in¬ 
tegrator is used for averaging, the transient produced by the 
tape splice is used to derive a trigger pulse in order to re¬ 
set the integrator at the end of each tape loop period. The 
required division of the mean square value of the averag¬ 
ing network by the filter bandwidth may be obtained by a 
proper scale calibration. As the sweeping oscillator scans 
the frequency range of interest, the center frequency of the 
bandpass filter is progressively moved, and output of the 


analyzer is displayed as a continuous plot of PSD function 
vs frequency. 

In Fig. 13A, a sample voltage-time history record is 
shown of an undesirable random vibration, such as that 
produced by industrial machinery. By feeding this data into 
the PSD analyzer, the resultant power spectral density 
curve (Fig. 13B) shows how each peak level represents 
the signal contribution within the sample bandwidth. Since 
the total power distribution is equal to the entire area 
under the curve, the power :n each of the peaks can be 
calculated from their individual areas. Now that the hidden 
components in the frequency domain are easily identified, 
and knowing the rotational speed of the machine parts, the 
disturbing vibration source can be located and eliminated. 

Where the phenomena being investigated involve the 
analysis of two related random processes, some knowledge 
of the phase relationship between the two quantities is 
sometimes required. For example it may be necessary to 
determine to what degree an acoustic source of vibration 
is responsible for the mechanical vibration in a metallic 
structure. This can be accomplished by means of a “cross- 
spectral density” (CSD) analyzer which measures the linear 
relationship between the power spectral density data repre¬ 
sented by the two sample records. 

The statistical concepts discussed have been restricted to 
the analog measurement of stationary random data. Since 
the processing techniques do not, for the most part, apply 
to the analysis of non-stationary random waveforms (whose 
statistical properties change with time), more sophisticated 
methods must be developed to handle such data. A 



Fig. 13. (A) Voltage-time plot of random var¬ 
iations. (B) Pow*r spectral density curv* shows 
relative power distribution vs frequency. 
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Only the 3100 Statistical Voltmeter developed by 
MICOM... because it eliminates the human errors in 
your test work by providing a steady, direct statistical 
reading, from either noise-like or periodic voltages. 

Unique circuitry in the 3100 assures precise signal 
measurements for both meter reading and recorder 
outputs—saving you the N tedious and subjective in¬ 
terpretation of scope displays. It reads peak-to-peak 
statistical limits, between selectable “Percent of 
Time” ranges on the front panel, in ten steps from 
10% to 99.7%. Sensitivity ranges from 1 mV to 100 V 
peak-to-peak in the frequency bandwidth of 1.0 Hz to 
100 kHz. 


The 3100 is ideally suited for precision work in speci¬ 
fying or measuring power supply PARD (ripple and 
noise) from SCRs, corona or other causes. It also 
allows separate measurement of repetitive spikes and 
average noise. Or, for communications systems work 
where peak-to-average ratio measurements of com¬ 
posite signals are critical, the 3100 does the job. And 
it fits neatly into random signal analysis, for vibra¬ 
tional, acoustical, medical, control-system and test 
equipment analyses. 

There’s never been an instrument to do what the new 
3100 does. Visual errors cost money... and the 3100 
saves both your money and your eyes. 

Price: $600. 

For more information, contact MICOM at 855 
Commercial Street, Palo Alto, California 94303. Tel: 
(415) 328-2961. 


TAT 

MICOM 

A California Corporation 
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ALL LEAD SOLDERING SYSTEM 

The Hughes Aircraft Company 

Model MLS/AL All Lead Reflow 
Soldering System incorporates the 
new model VTA-67 reflow head. 
The VTA-67 head features a swing- 
away loading nest allowing operator 
to accurately position 1C under the 
heater bars. A vacuum quill holds 
the device for reflow soldering. It is 
otherwise similar to Hughes widely 
used MCW/EL system. 

For desoldering of a defective or 
misplaced 1C, the heating cycle can 
be extended and the head raised 
while the solder is molten. The vac¬ 
uum gently lifts the device without 
damage to leads or printed circuit 
pads. 

The MLS/AL System includes the 
MCW-550 Constant Voltage Power 
Supply, the VTA-67 All Lead Reflow 
Soldering Head, a Bausch Cr~ Lomb 
Optical Aid Assembly and necessary 
accessories for operating the system. 

WIRECENTER 

The all new design Hughes Air¬ 
craft Company Wirecenter is now 
offered for wire laying and terminat¬ 
ing applications. This advance de¬ 
sign includes an integrated numeri¬ 
cal control system which includes 
many new features. The new design 
and added! features which are not 
available in other equipments result 
from electronic production experi¬ 
ence with this equipment over a 
period of three years. 

Several of the features of the 
Wirecenter include Trucite a teflon 
impregnated metal which makes it 
unnecessary to ever require oiling 
or lubrication of the "ways". The 
Hughes Wirecenter includes a 
countdown register making for a 
standard capability of the program¬ 
ming from 0.001" to 39.999" per 
block. The worktable can be verti¬ 
cally adjusted over a range of 20" 
and is designed to support chassis as 


heavy as 400 lbs. 

The programmed data display in¬ 
cludes six digits and may be used 
either in combinations or separately 
for many different purposes. For 
example, two digits may be utilized 
for designating wire length. Another 
digit may be utilized for sequence 
numbering. Several digits may be 
used indicating the number of an 
individual wire. The sizes of the wire 
to be used may be indicated to the 
operator. Colored wire for a specific 
connection may be designated to the 
operator. Other functions such as 
changing aids twisted pair terminals, 
etc., can be displayed as cues to the 
operator. 



A staff of highly trained Hughes 
field service representatives are lo¬ 
cated throughout the United States 
and the World to assist users of the 
Hughes Wirecenter. Factory trained 
service engineers are available for 
instruction and training programs. 
Hughes provides a complete and 
well-rounded program developed for 
operating and maintaining Wirecen¬ 
ter to assure achieving maximum 
operating efficiency for the user as 
well as maximum production quality. 

SQUARE CUT CUTTER 
The Henes Manufacturing Com¬ 
pany has perfected a unique tool 
that will cut "absolutely" flat, burr- 
free ends on wire, metal ribbon, or 
small-diameter metal tubing. 

Marketed under the same Square- 
Kut Wire and Ribbon Cutter, the tool 
performs with equal efficiency on 
wire or tubing up to .0734 inches 
(13 gage) in diameter or on metal 
ribbon up to .025 inches thick and 
.125 inches wide. 

The Henes Square-Kut tool oper¬ 
ates with a pure shearing action and 


eliminates distortion or burring by 
providing full peripheral support to 
all material during the cutting oper¬ 
ation. The Square-Kut hand tool 
also eliminates "linear pull" on the 
material—an important feature 
when cutting leads on delicate elec¬ 
tronic components. 

The smooth, flat-cut ends pro¬ 
vided by the tool eliminate the need 
for secondary finishing on wires that 
are to be butt-welded or soldered. 



The modular blade assembly of 
the Henes Square-Kut tool is fabri¬ 
cated to diemaking standards from 
hardened tool steel that is specially 
ground and lapped. 

John Hill, Henes Marketing Man¬ 
ager, stated that the Square-Kut tool 
has been engineered and manufac¬ 
tured to provide up to one million 
flat, burr-free cuts before sharpen¬ 
ing is required. 


RANDOM NOISE GENERATOR 
The Quan-Tech Model 421 Ran¬ 
dom Noise Generator was designed 
for use in applications that require 
an accurately calibrated random 
noise source over the' frequency 
spectrum 1 OKHz to 20MHz. 

The Model 421 output has a true 
gaussian amplitude distribution and 
a spectral density independent of 
frequency (white noise). 

Noise output is calibrated in spec¬ 
tral density (microvolts in a 1 Hz 
bandwith), which is the accepted 
standard of the electronics industry. 

SPECIFICATIONS 

Output Voltage/Spectral Density: 

0.1 to 300 microvolts Into 75 
ohms (1.34 volts RMS for full 
bandwidth) Continuously moni¬ 
tored, linear meter scale. Flat 
from lOKHz to 12.5MHz; -3 db 
at 20MHz d= 0.5 db. 

Amplitude Distribution: 

Normal (Gaussian) to greater 
than the 4 sigma limits. 

Power: 117/234 VAC (50Hz to 
1000Hz) 

Dimensions: 1 2" W x 6-Vi" H x 
9-Vi" D Weight: 20 Pounds 

NEW HYBRIDS ~ 

The Alford Manufacturing Com¬ 
pany announces a series of magic tee 
coaxial hybrids that meet the envi¬ 
ronmental specifications of MIL- 
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STD-810A. These hybrids cover ap¬ 
proximately octave bandwidths rang¬ 
ing from 20 to 10,500 GHz and fea¬ 
ture very high isolation between sum 
and difference ports ranging be¬ 
tween 35 and 60 db depending on 
the model. 

Environmental conditions with¬ 
stood include shock (three impacts 
along each of three mutually per¬ 
pendicular axes with a peak of 10 
g's and a length of 1 0 milliseconds), 
vibration (from 5 to 500 Hz at 
levels up to 2.5 g's along each of 
three mutually perpendicular axes 
for four hours), humidity (includ¬ 
ing condensation), low temperature 
(operating at -40°F and non-oper¬ 
ating down to -80°F), high tem¬ 
perature (operating at +125°F and 
non-operating up to +160°F) and 
low pressure (operating to 10,000 
ft., non-operating up to 40,000 ft.). 

CRYSTAL CONTROLLED 
SIGNAL GENERATOR 

Alban Electronics introduces a 
crystal version of the popular Push 
Button Signal Generator, Model C2H. 

Frequency stability has been im¬ 
proved by this method, and any fre¬ 
quency from 70KHz up 



Basically a hybrid instrument 
utilizes independent transistor os¬ 
cillators on each channel, enabling 
to fine adjust each channel to ac¬ 
curacies of better than .0025%. 

The Model C2H/X is priced at 
$695.00. 
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The Hughes Wirecenter makes the difference. 

It's the new wire locating and terminating machine 
supervised by a built-in Hughes numerical control. 

The Wirecenter eliminates human error, because it 
operates from taped instructions. 

It gets the work done faster. 5 times faster than 
manually. 

And—because it saves you 12.10 per wire—it's 
paid for itself by the time you connect 248,001 wires. 

It has other benefits, too. 

Design changes on a customer's job are practical 
even after the job is started. 

It's guaranteed by one source and backed by our 
national field service organization. 

Write Hughes Aircraft Co., Industrial Systems Div., 
Box 92904, Los Angeles, California 90009. 


HUGHES AIRCRAFT COMPANY 

INDUSTRIAL SYSTEMS DIVISION 
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NEW 



OS2000 


DOES MUCH 
MORE 

■ DC to 20 MHz 

■ Single or Dual Trace 

■ Standard or Variable Delay 
Time Base 

■ Built-In Signal Delay 

■ Sweep Speeds To 40 nSec/cm 

■ Superb Triggering To 
Over 20 MHz 

■ Sensitivity to lOmv/cm 
(1 mv/cm to 5 MHz) 

■ Solid State 

COSTS NO 


MORE 

Main Frame .$525. 

Single Trace .$100. 

Dual Trace.$220. 

Standard Time Base.$150. 

Variable Delay Time Base .$495. 


IMMEDIATE DELIVERY. 



ALBAN ELECTRONICS 

Division of English Electric Corporation 

1 1 1 CEDAR LANE 

ENGLEWOOD • NEW JERSEY 07631 
TELEPHONE: 201-567-0607 
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HI-WIRE (Cont’d from page 7) 



"Ruby” Rubenstein of L & M, L. L, demon¬ 
strating the CDC Hi Speed l.C. Tester with 
Ray Szmerda and Frank Anaya, both of ITT. 



Len Blakely of L & M, N. Y., lecturing Sey¬ 
mour Levine of ITT on the application of 
Micom WOW and Flutter Meter. 



Demonstrating the Hughes Microcircuit Ball 
Bonder to Al Goldstein (seated) at LEL, 
Copiague, Standing from left to right are 
"Ruby” Rubenstein of L 6 M, L. 1.; Mike 
Fukauda of LEL, Marty Silver, L 6 M, N. ].; 
and Frank Oliva of LEL. 



Bill Drobile, L & M, Andulusia, demonstrating 
the Henes Water Welder to Jack Johnston of 
the DuPont Co. 

Now that the fall is here, we are 
ready, willing and anxious to set-up 
in-plant shows for your company. 
We have a number scheduled but 
there are still many openings in our 
schedule which we would like to be 
able to fill. If you would be in¬ 
terested in our conducting a tech¬ 
nical show at your plant, please con¬ 
tact your nearest L & M office and 
I am sure your request will be re¬ 
ceived with enthusiasm. 




This month's Ringmaster is Robert 
S. Kennedy, Marketing Manager, of 
the Janies G. Biddle Company. Bob 
joined Biddle in 1962 as Manager 
of Product Planning, transferring to 
Marketing Manager the following 
year. Prior to Biddle, Bob spent 14 
years with the General Electric Com¬ 
pany, leaving from the position of 
Sales Manager for the distribution 
products of the High Voltage Switch- 
gear Division in Philadelphia. 

Bob graduated from the U.S. Na¬ 
val Academy in 1945, spending the 
two following years on destroyer 
duty supplemented by two years on 
submarine duty during the Korean 
crisis. 

When Biddle moved to their new 
Plymouth Meeting Plant in subur¬ 
ban Philadelphia, Bob followed them 
and now lives on a small farm in 
North Wales along with his wife; 



ROBERT S. KENNEDY 


Mary, three children, seven cats (at 
last count), two dogs and two horses. 
Hobbies are tennis, golf and plant 
(farm) maintenance. 



ALFORD HYBRIDGE REFLECTOMETERS consist of an RF Bridge (Hybridge) with an 
integral reference termination. Such Hybridge Reflectometers are equal to high directivity 
directional couplers. 


ALFORD CA-45 PLUG 


ALFORO CA-48 PLUG 

ALFORD CA-45 PLUG 

Frequency 

Range 

(GHz) 

Residual SWR 
(Directivity) 

Type 

Price 


Frequency 

Range 

(GHz) 

Residual SWR 
(Directivity) 

Type 

Price 

Residual SWR 
(Directivity) 

Type 

Price 

5-12.4 

1.045 (33dB) 

4809 

$695. 


10-18 

1.06 (30.5 dB) 

4820 

$735. 

1.06 (30.5 dB) 

4820-54 

$750. 


Frequency 

Range 

(GHz) 

Residual SWR 
(Directivity) 

Type 

Price 

1.2- 1.1 

1.03 (36 dB) 

4803 

$570. 

o 

1.03 (36 dB) 

4804 

570. 

CN 

o 

(N 

1.03 (36 dB) 

4805 

600. 

2.6- 5.2 

1.03 (36 dB) 

8367 

600. 

CO 

'■vi 

P°i 

5 

1.045 (33 dB) 

4806 

600. 

5.0-10.0 

1.045 (33 dB) 

4807 

635. 

7.0-12.4 

1.045 (33 dB) 

4808 

635. 


• Units for use from 25 KHz to 18 GHz 

• Low Residual SWR, for example, for use from 
5.0 to 12.4 GHz have the following 
specifications: 

Under 1.045 with Type N connectors 
Under 1.05 with Type OSM connectors 



For more information on AMC1 RF Bridges, write for Bulletin 804 

Alford Manufacturing Company 
120 Cross Street, Winchester, Mass. 01890 
Tel: (617) 729-8050 TWX: (710) 348-1063 Cable: AMCIB0S 
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Be eve i or not... 


THIS SIGNAL WAS 


LOS IN THIS NOISE 


UNRETOUCHED PHOTO FROM SCOPE 


MODEL 304TD 


RANGE: 1Hz to 5kHz 


AUTOMATIC TRACKING 


DIGITAL READOUT 
ELECTRONIC TUNING 


No matter where, within its frequency range, that elusive signal is hiding, even under noise 20 times 
greater than itself. Quan-Tech's new Model 304TD will search for it. lock onto it and give you dear visual 
electronic display of its frequency and amplitude. 

The 304TD features automatic tracking which enables it to lock onto, and track the fundamental or har¬ 
monics of a signal whose frequency is varying over narrow or wide limits, without requiring an external 
pilot or reference frequency. 


Electronic, digital readout provides instant frequency determination of the tracked signal, or in manual 
operation, the frequency to which the analyzer is tuned. The 304TD offers a choice of three constant 
bandwidths: 1, 10 and 100Hz; also broadband 10Hz to 6500Hz. The unit also features electronic 
tuning (manual, internal automatic sweep or external) AFC, automatic tracking or search and track 
modes. Two Models 304TD may be connected together without modification to form a multi-channel, 
phase locked, master slave analyzer system suitable for mechanical impedance and transfer function 
analysis. Price; $3250. 

_ _ WRITE FOR COMPLETE TECHNICAL DATA 

Milan'-!ech. LABORATORIES, INC. • 43 South Jefferson Rd„ Whippany. N.J. 07981 

quan-tech® Phone (201) 887-5508 TWX 710-986-8251 
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PEOPLE WHO SAY MONEY CAN'T BUY HAPPINESS 
AREN'T VERY GOOD SPENDERS 



engineering 

representatives 

incorporated 


511 VICTOR STREET • SADDLE BROOK, N. J. • 0766 • 201-843-8700 


• ALBAN ELECTRONICS 

• ALFORD MFG. 

• BAIRD-ATOM 1C 

• JAMES 6. BIDDLE CO. 

• CONTINENTAL DEVICE CORP. 

• HENE5 MFG. CO. 


• HUGHES AIRCRAFT 

• MARCONI INSTRUMENTS 

• MICOM 

• QUAN-TECH LABS. 

• TROMPETER ELECTRONICS 



Mailing Instructions 

1. Tear off this entire page 

2. Separate the L & M comic card and hang it on your wall 

3. Check mailing list information beside this space {to the right) 

4. Turn over and check squares indicating literature 
you would like to receive 

3. Check your name and address on other side — if 
incorrect please correct it 

6. If you know of anyone else who would like to receive 
the BANDWAGON, enter his name and address 
in the space provided. 


Please check squares below so that 
we can be of service. 

□ Information requested is for 

□ Immediate □ Future application 

□ Have L & M engineer phone. 

□ I'd like to have a demonstration. 

My telephone No. is. 

□ Information requested is for an as¬ 
sociate whose complete address is 
listed below. □ Add name below to 
mailing list. 

□ Remove my name from mail list. 


7. Fold remaining sheet in half — make sure L & M’s 
address is on outside. 


8. Staple the open end — and mail it — no stamp is necessary 



BUSINESS REPLY CARD 

FIRST CLASS PERMIT No. 207, FAIR LAWN, N. J. 



associates 


engineering 

representatives 

incorporated 


Box 641 



Fair Lawn, N. J., 07410 










































BRENTWOOD 
NB W YORK 

SADDLE BROOK 






MAIN OFFICE: 

511 Victor Street 
Saddle Brook, N. J. 07662 
(201) 843-8700 

FIELD OFFICES: 

PENNSYLVANIA: 

965-A Bristol Pike 
Andalusia, Pa. 19020 
(215) 639-3100 

NEW YORK CITY 

212-563-5636 

LONG ISLAND: 

7 Mayflower Court 
Brentwood, N. Y. 11717 
(516) 231-8363 



□ CHECK BELOW FOR INFORMATION YOU WOULD LIKE TO RECEIVE 


ALBAN ELECTRONICS , ,, , 

□ Counters & Divider D Digital Voltmeter 

□ Oscilloscopes □ Signal Generator 

ALFORD MANUFACTURING CO. 

□ Coaxial Instruments & Components 30-36000 MHz 


BAIRD-ATOMIC, INC. ^ 

□ Transistor, SCR, and Semi-conductor Test Sets 

□ Dekatron Tubes □ Printers 

□ Digi tubes 

JAMES G, BIDDLE COMPANY 

□ Veritor Potentiometric & Bridge Consoles 

□ Mentor Logic-Assisted Potentiometric Instruments 

□ Versitor Potentiometer & Bridges 

□ High Voltage & Corona Test Equipment 

□ Lab. Components 

CONTINENTAL DEVICE CORPORATION 

□ Component Test Sets □ Automatic Test Systems 

HENES MANUFACTURING COMPANY 

□ Water Welders □ Flameless Torches 

□ Vacuum Pick-up Systems 


HUGHES AIRCRAFT COMPANY 

□ Miniature Electronic Welding Equipment and Accessories 

□ Numerical Controls 

□ Positioning Table 

□ Wire laying & terminating equip. 

MARCONI INSTRUMENTS 

D Signal Generators, EM/AM/Sweep/Transistorized 

□ EM Deviation Meters D Bridges and Q-Meters 

□ Voltmeters □ Receivers, AM/EM/SSB 

□ Intermodulation and Base Band Test Gear 

□ Programmable Attenuator □ Coaxial Switch 
MICOM, INC. 

□ WOW and Flutter Meters □ Statistical Voltmeter 
QUAN-TECH LABORATORIES, INC. 

□ Wave Analyzers and Noise Generators 

□ Transistor, Diode & Resistor Noise Measuring Sets 

□ Transistorized Plug-In Amplifiers 

TROMPETER ELECTRONICS, INC. 

□ Coaxial Plugs Q Cable and Patch Panels 

□ Video and Data Switch Systems 



□ Shall we contact ypu about an In-plant show? 


□ Other 





engineering 

representatives 

incorporated 
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